Summary. The plasma membranes of ram spermatozoa were disrupted in a hypotonic EDTA medium and isolated by using a two-phase polymer system of dextran\p=n-\polyethyleneglycol. The plasma membranes obtained were of a relatively high degree of purity (~70%) as judged by electron microscope observations and measurements of the marker enzymes alkaline phosphatase, ATPase and AMPase. The activity of succinate cytochrome C reductase, a marker of mitochondrial membranes, was very low.
Introduction
Reports in the literature of the isolation of plasma membranes from sperm cells are very limited. Morton (1968) disrupted bovine epididymal spermatozoa by using a colloid mill followed by centrifugation in a sucrose density gradient and obtained a yellow band in the 40% sucrose zone which was identified by light microscopy as cell membrane fragments possessing hexokinase activity. Zahler & Doak (1975) treated bovine spermatozoa with a hypotonie sucrose solution, homogenized and centrifuged them in a sucrose density gradient and succeeded in isolating the outer acrosomal membranes. The uppermost band of the gradient was identified as plasma membranes on the basis of its high alkaline phosphatase activity, but was strongly contaminated by cytoplasmic droplets. Goranov, Bratanov & Dimitrova (1975) , in an investigation of antigen properties of plasma membranes, isolated a crude membrane fraction. Those investigations, however, were not directly connected with the isolation, purification and characterization of sperm plasma membranes. A detailed method for the isolation of plasma membranes of boar spermatozoa was described by Lunstra, Clegg & Morré (1974) . The spermatozoa were fragmented by low-intensity sonification and ultracentrifugation in a discontinuous sucrose gradient. The plasma membranes were identified by light and electron microscopic charac¬ teristics. Later Esbenshade & Clegg (1976) After the incubation in an ice bath for 5 min the enzyme reaction was stopped by adding 0-25 ml perchloric acid and 0-25 ml 1-0 M-KC1. The mixture was centrifuged at 2600 g for 10 min at 4°C and P| was determined by the method of Chen, Toribara & Warner (1956) .
The alkaline phosphatase was determined in a reaction mixture containing a certain amount of the suspension (100-200 pg protein) in a medium of 1 M-Tris and 15 mM pnitrophenylophosphate, pH 10-2, in a final volume of 2 ml. The changes in optical density were read from a kinetic curve registered at 400 nm, 25°C, with a recording double-beam spectrophotometer (Specord UV-VIS, Carl Zeiss, Jena, GDR). The activity of succinate cytochrome C reducíase was determined on the basis of changes in oplical densily ai 550 nm resulling from ihe reduction of cytochrome C in a mixlure of a certain amount of Ihe suspension (0-1-0-2 ml. 100-200 pg prolein, in 50 mM-Tris-HCl, pH 7-4), 5 mM-KCN, 75 mM-sodium succinate, 0-44 mM-cytochrome C and 50 mM-phosphate buffer, pH 7-4, in a final volume of 2 ml. The changes in optical density were read from a kinetic curve registering the reaction velocity at 25°C. Protein was determined with the method of Lowry, Rosebrough, Farr & Randall (1951) .
Electron microscopy. The material (spermatozoa and membrane sediment) was fixed in 2-5% (w/v) glutaraldehyde in 0-1 M-phosphate buffer, pH 7-4, containing 10% (w/v) sucrose and post-fixed in 1% (w/v) Os04 in the same buffer for 2 h. After dehydration in absolute ethanol and embedding in epoxy resin, sections were stained with uranyl acetate, followed by lead citrate (Keyhani & Storey, 1973) .
Results
The electron microscope patterns showed that sperm cells not treated with hypotonie EDTA solution were completely preserved (PI. 1, Fig. 1 ). The treatment, however, stripped the spermatozoa of their membranes, without inflicting damage to the mitochondrial apparatus (PI.
1, Fig. 2 ). The isolated plasma membranes were predominantly of vesicular form. Nevertheless, compact formations with a non-lamellar structure were also observed, indicating contamination with material that did not originate from the plasma membranes (PI. 1, Fig. 3 ). The determinations of the marker enzymes proved a 6-11-fold higher activity of the markers in the membrane preparation compared to the total activity of the 'homogenate' (Table 1) . There was no increase in succinate cytochrome C reducíase. (Neville, 1975 (Albertson, 1971) .
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